Key Words: SURGERY: giant basilar artery aneurysm; ANAESTHETIC TECHNIQUES: cardiopulmonary bypass, hypothermia, haemostasis Giant cerebral aneurysms, because of their size and anatomical features, are difficult lesions to treat. Cardiopulmonary bypass (CPB) with hypothermia and circulatory arrest is used commonly to facilitate neurosurgical repair of such lesions which would otherwise be considered inoperable by standard methods.
Halothane in nitrous oxide-oxygen mixture was used for maintenance of anaesthesia. After positioning, blood was withdrawn into bags containing citrate-phosphate-dextrose-adenine (CPD-A) to give an estimated haematocrit of 25% on CPB. Ringer's lactate and gelatin solutions were infused simultaneously for isovolemic haemodilution.
A subtemporal approach was used to expose the aneurysm. Meticulous haemostasis was achieved before heparinisation. An initial dose of heparin 3 mg/kg was given after the final placement of brain retractors. Increments of heparin were given to keep the activated clotting time (ACT) above 450 s. Before establishing CPB, a bolus dose of thiopentone 3-5 mg/kg was given, followed by an infusion at 0.2 mg/kg/min. Femoro-femoral bypass was established and the patient was cooled to lSoC rectal temperature (1 rc nasopharyngeal). On reaching the target temperature, pump flow was reduced to collapse the aneurysm. Surgical correction was performed at low flows lasting 34 minutes. When the repair was completed, pump flows were increased and rewarming started. CPB was discontinued on reaching 36°C rectal temperature (38°C nasopharyngeal). Total duration of CPB was 180 minutes. Protamine was infused slowly to reverse heparinisation before decannulation. Fresh autologous blood was transfused thereafter. The surgeons observed significant reduction in oozing of blood following the autologous blood transfusion. As the field was dry, we did not transfuse platelets or FFP. The craniotomy was closed and the patient was transferred to the intensive care unit for ventilation overnight. Coagulation parameters were closely watched in the postoperative period (Table 1) . A CT scan was done to rule out any haematoma. Next morning the patient was fully awake, obeying commands and breathing adequately. He was extubated after a short trial of spontaneous ventilation on a T-piece. He had developed mild bilateral sixth cranial nerve paresis, mild right third cranial nerve paresis and dysarthria. He improved gradually and was discharged with a residual mild paresis of the right sixth cranial nerve.
Case 2
A 29-year-old female presented with history of diplopia and headache for three months. She had had severe headache and vomiting eight days before admission. She was conscious, apathetic and had mild third cranial nerve paresis on the left side. CT scan revealed an enhancing lesion, extending up to the third ventricle and features of hydrocephalus. Angiography confirmed the diagnosis of a basilar artery bifurcation giant aneurysm. While waiting for surgery her sensorium deteriorated and she developed right hemiparesis. On CT scan, an increase in ventricular size was seen. A ventriculoperitoneal shunt was performed under general anaesthesia which was induced with thiopentone, pentazocine and nitrous oxideoxygen, and intubation was facilitated with pancuronium. Increments of thiopentone were used to maintain anaesthesia till the cerebrospinal fluid pressure, which was 39 cm H20, was relieved. Thereafter, 0.5% halothane was added to the inhaled gases. Neuromuscular block was reversed at the end of the procedure and the patient was extubated. Following the shunt procedure she started moving all limbs normally but remained drowsy. Eight days later, she was scheduled for clipping of the aneurysm. Anaesthetic induction was achieved with thiopentone and pentazocine, and maintenance was with halothane in nitrous oxide-oxygen mixture. Pancuronium was used for muscle relaxation. Approximately 800 ml of blood was withdrawn into bags containing CPD-A for autologous transfusion later. Gelatin and Ringer's lactate solutions were used for volume replacement.
Anaesthesia and Intensive Care, Vol. 20, No. 3, August, 1992 A right subtemporal approach was used to expose the aneurysm. Following the final placement of the brain retractors, heparin was given in an initial dose of 3 mg/kg.
We could not monitor ACT because of equipment malfunction and followed a standard protocol of administering heparin 1.5 mglkg hourly after the initial dose until the CPB was discontinued. Thiopentone was used for brain protection, as in Case I. The aneurysm, partly thrombosed, was difficult to dissect. The patient was put on CPB at this stage using a femorofemoral technique. She was cooled to 19°C rectal temperature (16°C nasopharyngeal) and pump flow was reduced to facilitate dissection and clipping of the aneurysm. However, during the operation it proved impossible to clip the aneurysm without occluding the right posterior cerebral artery which was arising from the aneurysmal sac itself. It was therefore necessary to arrest the circulation for seven minutes at 19°C rectal temperature to complete the repair. The patient was rewarmed to a core temperature of 36.5°C and CPB was discontinued after a total bypass time of 155 minutes. During this period, a total of 270 mg heparin was given. Protamine 400 mg was infused slowly to reverse its effect. Fresh autologous blood was transfused thereafter. Within half an hour of autologous blood transfusion the bleeding reduced appreciably and the craniotomy was closed after a dry field was obtained. Postoperatively, the patient required ventilatory support. A CT scan done on the next morning showed cerebral infarction and severe oedema, but there was no evidence of bleed or haematoma. The patient died on the fourth postoperative day.
DISCUSSION
Postoperative intracranial haemorrhage is a potential complication following neurosurgical procedures under CPB. Most clinicians administer fresh frozen plasma and homologous banked platelets prophylactically in the immediate postbypass period to prevent such bleeding. Despite improved understanding of haemostatic dysfunction, and several reports condemning prophylactic use of these products, the practice continues. This report shows that the fear of bleeding is exaggerated and there is no justification for giving FFP and platelets to every patient. Following the reversal of heparin and administration offresh autologous transfusion, it is advisable to wait for the bleeding to ease, rather than administer FFP and platelets immediately.
The prophylactic use of FFP does not appear to be necessary for at least three reasons. First, although dilution of clotting factors does occur during bypass, none of the factors is reduced to a level that may produce abnormal bleeding. 6 . 7 Second, body stores and de novo synthesis of coagulation proteins create a reserve which is sufficient to maintain clotting at an effective level. 8 Finally, and most importantly, platelet dysfunction, not coagulation protein deficiency, appears to be the most likely cause of bleeding problems after CPB.6.7 Furthermore, it has been demonstrated that prophylactic use of FFP does not reduce bleeding, but may in fact increase it. 8·10 Non-cardiogenic pulmonary oedema and disease transmission are the other serious complications making its use hazardous. I 1.12 In the absence of any measurable contribution to post-bypass haemostasis, the use ofFFP should be discouraged.
Platelet dysfunction is the most important postbypass haemostatic derangement which is partly reversed within a short period after termination of CPB.6,7 Common intraoperative causes of such dysfunction include prolonged CPB, reinfusion of large volumes of blood from uncontrolled cardiotomy suction and hypothermia. 13 Duration of CPB is determined by the surgical requirements and in our cases, is comparable to similar recent reports. 2 . 5 However, care was taken in our patients to use cardiotomy suction very sparingly, thus avoiding a major source of platelet damage. To avoid post-bypass hypothermia, patients were weaned off bypass at higher body temperature and the ambient temperature of the operation room was also raised. These factors probably contributed towards achieving adequate haemostasis.
Patients receiving fresh autologous blood after bypass bleed less l4 for several reasons. Platelets present in fresh blood are not damaged by storage, unlike those in banked platelet concentrates. 15 Second, platelets in fresh blood are not exposed to the trauma of a pump oxygenator, to damaged tissue or to air. Coagulation factors are also well preserved and fully active. Use of autologous blood to achieve haemostasis is commonplace in cardiac surgery and there is no reason why it cannot be relied upon for haemostasis during neurosurgery under CPB. Our report substantiates this as the surgeons noted significant reduction in the ooze within half an hour of autologous blood transfusion. We conclude that fresh autologous blood transfusion is adequate and safe in achieving haemostasis in patients undergoing neurosurgical procedures under CPB, and prophylactic use of FFP and homologous banked platelets is unwarranted. ventilation with 100% oxygen and 8 cm H 2 0 of positive end expiratory pressure (PEEP). This improved oxygenation but was associated with severe hypotension. A dobutamine infusion was commenced at 30 Ilglkglmin, the ISDN was stopped and she was given 200 ml of colloid. This raised the central venous pressure from 12 to 14 cm H 2 0 but systolic blood pressure remained at 70 mmHg. Increasing the rate of the dopamine infusion to 40 Ilglkglmin was effective, however, and the systolic blood pressure rose to 105 mmHg.
The patient was transferred to the regional ITV where a pulmonary artery catheter was inserted. The pressure measurements and derived parameters are listed in Table 1 . Surprisingly, the mean pulmonary capillary wedge pressure (PCWP) was only 18 mmHg with a 'v' wave of just 26 mmHg. Transoesophageal echocardiography was unavailable but two-dimensional, precordial echocardiography produced images of adequate quality. These demonstrated normal valve morphology and left atrial (LA) dimensions and a hyperdynamic left ventricle. Doppler examination revealed a narrow mitral regurgitant jet of only moderate severity. The severity of her clinical condition was markedly out of keeping with the measured indices. During endotracheal suction, however, we were aware of a rapid fall in arterial pressure and a rise in pulmonary artery pressures. The pressure measurements were therefore repeated during ten-second disconnections from
